Ca antagonistic and non-specific effects of diltiazem on the rat phrenic nerve diaphragm preparation.
The calcium antagonist diltiazem (2.8 X 10(-4) M) blocked the twitches of a rat phrenic nerve diaphragm preparation after a period of twitch potentiation. Its ability to block twitches was greater during indirect than direct stimulation. Experiments on the isolated phrenic nerve indicated that the excitability of the nerve was blocked. Diltiazem (2.3-9.0 X 10(-5) M) caused a similar inhibition of indirectly and directly elicited tetanic contractions and EMG. Experiments with d-tubocurarine and lowered temperature disclosed a separate inhibition at the neuromuscular junction. High Ca2+ did not reverse the diltiazem-affected twitch or tetanic contractions, which suggests that they are non-specific effects. KCl (100 mM)-induced contractures were antagonized at low (2.3-4.5 X 10(-5) M) but not at high (1 mM) concentrations of diltiazem. Diltiazem depressed the initial phase of the two-phasic caffeine (10 mM) contracture and increased and accelerated the slow phase. Diltiazem greatly reduced the amplitude and duration of the caffeine-potentiated KCl contracture, and reduced and delayed the slow phase of the KCl-potentiated caffeine contracture. The effects on the combined contractures (caffeine-induced, KCl-potentiated) were partly antagonized by a high Ca2+ (2.2 X 10(-5) M) solution, which suggests that diltiazem has calcium antagonistic effects.